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AN INVESTIGATION O F  T H E  CHANGE IN NITROLIGNIN 

DURING M E C H A N I C A L  T R E A T M E N T  
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It is known that the mechanochemical treatment of some drugs increases their solubility and biological activity, and 
ensures their prolonged action [1]. 

In the present communication we discuss the results of the mechanochemical treatment of nitrolignin (NL) obtained by 
nitrating hydrolysis fignin with nitric acid [2] in an Gefest AGO-2U (D-109) planetary-centrifugal grinder-activator. 

The NL that we obtained had the following elementary composition, %: C 47.17; H 4.90; N 2.80; OCH 3 1.23. The 
composition of the NL after the D-109 treatment was, %: C 46.08; H4.68; N 2.78; OCH 3 1.03. 

In a comparison of the IR spectra of the NL before and after treatment in the D-109 grinder-disintegrator we detected 
an appreciable increase in the intensity of the maximum resulting from the stretching vibration of the OH group (3340-- 
3370 cm t)  and a fall in the intensity of the absorption band at 1060 Q[n -1 cofTesponding to the stretching vibrations of C--O--C 
ether bonds. This experimental fact permitted the assumption of a breakdown of hydrogen bonds and also a possible partial 
demethylation of the nitrolignin subjected to mechanochemical action [3, 4]. 

In the IR spectrum of a composition of the NL with urea (1:1) obtained in the D- 109 disintegrator, new absorption bands 
Vc_ o at 1687 cm "l and an intense broad maximum at 3457 cm -l, absent from NL and urea - -  had appeared. Moreover, in 

the IR spectrum of the composition of the NL with urea an appreciable fall in the intensity of an absorption band in the 
2300---2550 cm -l region assigned to NH--.OH chelate bonds was observed. 

The change in characteristic frequencies is probably explained by the participation of the proton-donating OH groups 
of the nilroli .gnin and NH 2 groups of the urea with the proton-accepting C--O centers of the urea and the NL with the formation 
of hydrogen bonds (HBs) (OH...O=C, NH...O=C) in the NL---urea composition. At the same time, the participation of water 
of hydration in the formation of OH.-.O=C HBs is not excluded. 

Thus, on the basis of IR spectral chaxacteristics of NL and urea and the NL--urea composition we have shown the most 
probable mechanism of the formation of a complex of NL with urea. The ~ e a  complex obtained chemically shows a 
higher solubility in alkalies and an increased growth activity as compared with the initial components. 
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